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The technical descriptions and results from this experimental
study are presented in two volumes; Volume I (NASA CR 3655) summarizes
the test program and provides limited test results and comparative
analysis. The bulk of the data, comprised of laser-velocimeter mea-
surements and airfoil surface pressures, are contained in the present
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This report is a companion document to NASA CR 3655, "An Experi-
mental Study of the Separating Confluent Boundary Layer, Volume I -
Summary ." Volume I provides a detailed description of an experiment-
al study of the separating confluent boundary layer on a
two-dimensional, high-lift airfoil (NASA GAW-I). The primary instru-
mentation employed in the study was a two-dimensional laser-veloci-
meter system used in a "back-scatter" operational mode with limited
data checks made with other, more conventional instruments. The
present document, and its supplement, present the bulk of the data
acquired in the program along with the necessary information to iden-
tify tabulated and plotted test results with corresponding airfoil
configurations and test conditions.
)
Appendixes A, B, C, D, and E contain the LV-derived boundary-layer
and wake data for approximately 30,000 combinations of airfoil geomet-
ric locations and configurations in the form of velocity vectors,
turbulence intensities and Reynolds shear stresses. Tabulated
surface-pressure data, corresponding to the LV-measurement conditions,
are given in appendix E for both single- and multi-element configura-
tions. J
Due to the large volume of data contained in the appendixes,
appendixes A, B, C, D, and E are included in a "Supplement to NASA CR
F
166018" which is available upon request.
the back of this report.
A request form is found at
2.0 LIST OF SYMBOLS
_").
C_ section lift coefficient, L/q_C
C£ma x maximum section lift coefficient
Cp pressure coefficient, AP'/q_
C chord length, in.
Cf skin friction coefficient, Tw/q
)
CZ_ section lift-curve slope
h,H height, inches
L section lift, pounds
g/c or G gap-to-chord ratio
OH/C or OH overhang-to-chord ratio
P pressure, psf or psi
q_ or qe freestream dynamic pressure, psf
) M_ freestream Mach number
RN c Reynolds number based on airfoil basic chord length
tic airfoil thickness ratio
U_ or U e freestream velocity_fps
Umax velocity at edge of boundary-layer, fps
U,V cartesian velocity components, fps
U T ,V ! turbulent velocity components, fps
U, V mean velocity components, fps
x,y,z cartesian coordinates, inches
angle-of-attack, degrees
mass density, slugs/cu, ft.
boundary-layer momentum thickness, inches
boundary-layer height, inches
6" boundary-layer displacement thickness, inches




shearing stress at wall, psf







U, L upper- or lower-surface, respectively
with reference to slat
M with reference to main-element
with reference to flap
W with reference to wake






The various combinations of airfoil main-element, flap, and slat
used to make up a selected test configuration are summarized in table
I. A configuration code number, identifying the high-lift elements
involved, appropriate-gap and overhang dimensions, and angle of attack
are obtained directly from this chart. As an example, configuration
B-2 represents a 30 ° trailing-edge flapped case with gap-to-chord and
overhang-to-chord ratios of 0.04 and 0.0, respectively; the angle of
attack is 7.94 degrees. The geometric definitions pertaining to a
configuration are given in figure i. All subsequent data sets
contained in the appendixes and as corresponding to a given configu-
ration are given by the configuration code number.
3.2 LV-Orientation
The spatial orientation of the LV-surveys is shown in figure 2.
As indicated, the surveys were made perpendicular to the surfaces of
the airfoil elements or perpendicular to chord-line extensions for




Coordinates for the basic airfoil, flap and slat are given in
figures 3 through 5 with the surface-pressure orifice locations shown
in figure 6. Pressure distributions in coefficient form,
Cp=(P-Ps)/q , for various chordwise positions are presented in figures
8 through 31. The identification notation shown on these figures
corresponds to the configuration coding discussed in association with
table I. For further data identification, table II provides a cross-
reference of PRESSURE TEST-RUN-DATA Point number with the configura-
tion code along with the appropriate geometries and angles of attack.
With this information, the tabulated surface-pressure data, given in
appendix E, can be readily identified.
r .
4.2 Integrated Lift Data
The pressure distributions in 4.1 were integrated and presented
in figures 32 to 35 as lift coefficient (C) versus angle of attack
( ) plots. These figures represent all of the configurations outlined
in section 3.1 and in table II.
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5.0 EXPERIMENTAL LV-DATA - COMPOSITE PLOTS
5.1 Composite Plots
The LV profile surveys of velocity vectors are summarized and
shown in figures 36 to 60 for each test configuration. A run number
identifies each survey which can be found individually in appendixes
A, B, C, and D. These composite plots are intended for use as a run
summary for the complete test. In some isolated instances, a run
number is shown without a corresponding profile. This is done to sim-
plify the plot and, in such cases, the position of the run number
indicates the approximate location of the profile. The more exact
location is defined in the tabulated data under that run number.
5.2 Individual Profiles
Each LV survey is identified by its run number in appendixes B
and D. These individual survey plots are presented as velocity
vectors, turbulence intensities, and Reynolds shear stresses. It
should be noted that sliding scales are used to accommodate each plot.
The LV surveys were made either perpendicular to the surface or
chord-line extension as shown in section 3.2, figure 2. The LV-data
acquired in wind-axes have been geometrically rotated to axes perpen-
dicular and parallel to thesurface or chord-line extension.
)
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5.3 Tabulated LV Results
Appendixes A and C contain the tabulated data for all LV surveys
shown in appendixes B and D. The headings show the run number and
test number (ERF 027 for wing alone data and ERF 032 for flapped or
slatted data). The letters (M,W,F,S) after GAW-I in the title locate
the survey position as being on the main element, wake, flap, or slat,
respectively, at the given x/c location. For surveys made in the
freestream directly upstream of the main-element or slat, the x/c-
value Carries a negative sign and a subscript of M (main) or S (slat),
respectively. The translation angle is the angle relative to the
test-section wind-axes at which the survey was run and is also the
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B-1 ="- B-3 032 032-24
B-4 _ B-6 032-25
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C-4 _- C-6 032"65
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F-1 _ F-3 _ 032-59
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Nose Radius = .OO75c
Nose Radius Location (Xf/c,Zf/c) = (.OO75,-.O235)
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FIGURE 7 GAW-I AIRFOIL CONFIGURATION FOR LV-
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) FIGURE 8 GAW-I AIRFOIL CONFIGURATION FOR LV-








FIGURE 9 GAW-I AIRFOIL CONFIGURATION FOR LV-
SURVEYS-PRESSURE DISTRIBUTION, CONFIG. A-3
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) FIGURE 14 GAW-I AIRFOIL CONFIGURATION FOR LV-SURVEYS-PRESSURE DISTRIBUTION, CONFIG. B-3
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FIGURE 16 GAW-I AIRFOIL CONFIGURATION FOR LV-
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FIGURE 25 GAW-I AIRFOIL CONFIGURATION for LV-SURVEYS-







• . .: ,....:.
i iY.iii r
0













_f GIC OHIC 6 GIC OHICS




I ii _"i"_i '-F......... -_" T:--: -'_-.-T-_
t : • : T":"
:': ......... F F'"
d .......i-4_........................._-_--q%:i-_-...........................................................................................L
| " ::: "_' T"r _'": " ' ': " -'": .... : ................
-. -- -:-..- .:... -..r -.-.. ........... .... : L .' .... ......... . :..,..:..;..:..;...;...:..,:,..:









0.2 O.U, 0.6 0.8 1.0
X/C N[NG









_-3 "913N03 'NOIIA_I_ISIG 3_NSS3_d-SA3A_NS
-A7 _03 NOIZV_NDI3NO3 7103_IV [-MV_
dU7-1 3/X
"0 e "0 0 "ck_
" -"7 _ _ ""-'T"'" " ................... 7-
I::2!Z2:21:1 2i22:1{222i:i:!2{72:i21:i2::7 : :::i:::i:::_:::i:7:i:21i-
!,,i,,,i,i -::•::,i, ,:,,,i,#,,F !• - :,,,::,,,::,,,::,: , -i.,,_
i i ! i " : : i i i _ _ [ i i ! !
i"'7" i' !"_._1""i "'!" "i'"1"" "'!'i 7"'i" i"'7 .........
UgZg2Ci_ii!i21iiiii!iilN212111111111/iiT/(i_ii_?
oi :i )i?)i)iiii)))) ii) )i)i iiiiiiii!
_: ! "] 'T :: '"!: ' :: i":. i:: I
i7]i7Z7_7_7_7_ _ 7 ' i7........ 7 ............
!,,;:,,::.L.i.,::..::,L,,::,,::,,I,, ,,:, ,L,::,,::,,,::,,i, ,::,,::
'. i i _ _ ! : i i i" i i ill 0
:::::::" : i T"T:: : _ ! ! i i
" i' i'7 "ii : 'i 'T::::::::::' ::
"::/!'i':;'i _ -;:' ; i'7 "-i _:':
'i i:.::'"::'T':.' : "::' " i-'! ! _ I
i i!-} i-i _ "i _-
"'" ":," i" ::'" i"T' :: ';: '";:i 'i, i i' " " :i
' " _ !" wT _ ' _ ' 7-}
!i<i. i ; :::!:;:i:;::;i:,:i:::i:::i:::i::;im
iiiiZiiiiilliiiiiiiii17:111{iii
'v" : !" :'-F I'F _ I
" :'i'i"" i"'!'" ';"::''::'"'::-:: Z"::'::"'::
iZZ,7ZZI£ZIZZZZ]ZZ££] TLIIIIiLTZZZ ZZZiZ£]ZZ]IZ]EZZI
i i ! i ! ! i i i i ! i i ! i !
i [ _ : : : : _ : : : _ : : : : :
['" i _::i"i _'i:::::: _"::" '::::"::
i _ _ • F.?-_---,.-? ,_--h-q..F._ .P"F.._ F.F..I... l
-00
p,,: ,: .:.,.:, : ,q,:, :, :, :, ,:,-: , :, :
w ......................... ....... _" '7 .........
I : i !-i,'"'" ""i'"-i"i i'-,'i' i"i)iii!ii)iiiiii!iiiiiiiii'_ ______





8"0 9"0 f7"O _'0
":,": i _' i '.............
i }ii£iF i 71
I • : g i • • i ::i'"i il{77:i17ii:;=:25i/2:= : i " i== i : :', "
i. i._: I :.F-I







. !. i i t ........ _ .......... ÷- 7................... --- .............................
.:,,,:......
i"__ .........











_tO'O _tO'O oZ4 0"0 _ZO'O oOE
























! ::i'Zi iiTi i






I ii ]_ ;i'i! !








i : : i'iiii i i •
I i i?i : ! >i_


























6f G/C OH/C _s G/C OH/C









":'_"_' _" 'i ;"_ i :: i"i ::::::i i 'i"i"i:,_'"i' ::'_"_ ':: :: :::":r'i"'i'"i i"'"i"i"i"r"i'i"::_'::"
Y .ii ii._ i.i ii ......... i. ' .......... , .......
..... • _ _ _IT::;T i, ,!,._i ........
"i::" " : i': : : " :. ;'_ :::." :'"-" ": : : : . "!'"! i'"i 'i'-i"l
o :::::iiiiiiiiii:i:::;ii:_i:il)ii',:_: li:_ i: i_i;:_:_,-:i):..........:J!!ii iii::iii:iiii_:__i!iiii:ii:ii:i!ii)iiiiiiiiiiiiiii_,,_, : _ y:_,:: :: y ,::i::_
_;_ ._-._-.,-._-i::i::_:i..i:_/! -i-_ i.... :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=====================================
-_'-i--'g-_--@-_ _ T--7-1" -7-_-='-_--:--T-'_ .......................:-_:--= -:--_"":.......... _:--=-:--_w- --_--÷'-_-- '-:...............
I 'T! , : ', 'i _' _"_"i' i i-i i"!'"i "_"T"i"'i"i "'i'"i'":,'":: "!"! '!: 'r :"r" i'"i"
-:: _ :: . :: _r::-_ :"r'!"T"::"_ TI"TT ____":'"_"_"'_"_"
_'-." C-':" : . v-" { :---:.-:-._...:.,._....-._.- :-..:....v----,:.
. ........ . ,.,...,...,...,
........................... ......... -,, LJ,,,; _i.i,i_,i_iZ,:ii,LL,i_7?::i-i::::±i_i__--._-_-,_,i_i,7,11,_i_,_±iZ
[] i+ _- ;i ................................ "..............................
:i!i iii-1_1: i-iii I:_ .__.:i.iiiii, i:ii....... __ .LZ ::III!.II!IIL IIILLIIIII::IIII ..........L,
:, ,,,. [] : :T :: ii T Ti ! !i 'r'v"r':'v :-r:':'
(_. "_-:. i-i-'i"--;':-T ! i :-_--L.T_' , :-:-,-_-;-:-'--:---:-: ............... :-:-':"
. ,-1 [] . :ii ::7 iiZi ....... _ _C
. . [] .... , • .-,-
i ' [3-;...i.i?-_: •
•_: :..:i,._"_"::::i3:ii]_,.B.:..EI3:,
c_ . .......................::!
_:.. :: : - = _..-_,_,_._,.._.a_,.,_._,_:_.:_;;_:i_:i-:i-4::_.i::i;:!:
J_" Di3 [] : i : _: : :_ _ _ ......;, .: i......,i ................__ .......... :............
• i:,:: ...... ::-.:i ', :__,;:!:.:,:i:i::_::,!:" i ::i::;:::_,::i:::i:::::::::::::::::::::::. ::::::: ::L:: :::L ::-.L : ::::::
..... :'_' i:: i _ i _ i ::: :::_ .... ........ : ::,,::,, • " :,,,;,,,::.,i,.:_, :,--i-i ,i,-i-.,:,-:_,:,,::- :,,:-,_--_,,,
O
• ..L!...Z.I:I: "L :_ - _ ': ': _ I-i-ILIL_-I--I:.I!IILI?t '_ij-ii
°'13.0 0.2 O.t.t 0.6 0.8 1.0
XIC N [ NG
FIGURE 28 GAN-1 AIRFOIL CONFIGURATION FOR LV-
SURVEYS
o
O .......................... r"l'"r"r'"'r-_"i ..........
::,,,:,,:,l,.:,:,,:,,,:,.,:,,,:,,,:::,
































L--I "91-IN03 'NOIZI781U.I.SIC] 3UrlSS3Ud
-SX3AUI'IS-A7 UO-I NOI.I_vungI-IN03 710_.-IUIV L-MV9 6Z 3un91-1
9NI M 3IX




.... i............... :.: ........................ 0
_ _._ ............ , ......
. ; .:,LI':E] , , ....... ...._: .... .--r:- _
[] FI N o
:. " !.{ 1..: ; {.! ;, ]i:k iE]
TI-I
I
..................................... : :.,*_....,;.._ . ..........
.......... .1"-
•..i i].ir: ::............. :: ..... o
: : :: ............. !i :r .i ..........:.:-i .i _ ...... -0
I
.......... . . ! .................................................................................................................. iO_
...... :- ....... i: _ ]- •
. -.-: -:..........
" 0
]; ! _ i::i:_ :i ! :: .....
.................. i ::..i r i ........... ": ....




_L0"0 Z_ 5Z0"0 _L0"0 0_




Z-3 "DI3N03 'N01±ASI_±SIa 3_nSS3_a
-SA3A_ASTA7 _03 N01±V_AgI3NO3 qI03_IV I-MV9 OE 3_A913
ONlin J/X
0"I 8"0 9"0 1_'0 _'0 O'Q_
- T'-':'--r"":""_--:'"-':'-" _" ':'-" : "_............ :" --r_-_'-r---r, - --
• .i,.i,-/-i-i: : : l.._,,._,.k_,.-i ;-i.i--: i ::.: ii.:ii!:i:i,i; i i; : ii iiii; i i:i,ii i,i i.! o
.zilil]iiii i.i:(.z:]:i]il]::iz :i:::17]i?ilicill i : _ ! : : ....... _:. -....:::: ....,:::i...... i i; .,............::
t " _::ii_: _ ........................... 0
:::i::!::.i::_!!:.::._:::i_:!i.El:'i:::!i:::i::::.:::::::::::::::::::::::::::_ ::i: : : E
...............................E] ,-q...............: , .i4.4._..::...i..::. :. ...... .
'i"::: i ::i"::i'"! I"i ;:'"i'":: 'F i _1 :;-_,' ' : "i' .i ...... !.....:..i...;:.. ;:.,.::. :., - • - i- . i I
_:-_:_::i--::--_-::i-::i::i:::_:::_:_::_,::i:::-:_:_:_::E]:::_e__-_:_........ na
_.L.: _ i.i. i i i " _ : _ L_: P_._I r%: i . : _ _ _ _ ..... E •
._j I..LI !..:..: _...... ...... : . _ IEI. 'i.: I : CD
::::::::::::::::::::::::::::::i.::_::!::.::::i_:_ ........[] :m
: -la '.......:.....:..... ........ ...... _ ._,
......... - r.... -: -.:
FC ............................. :_V_: " .......L..: ............... :...-: : -:.-.:- • -.. _.._.._..
.......... :;::ri_ii ......." ...................:=r_ :::: ::i--,:?i "iii i I
...................._-:"_'-_-:"-...................'......................_ _-_-:-_-_ ii--_-_:-TiCi"!-::.....
'_"!:::":: .... • • - i " : . i' i , .:. .: : •
'::..........: :.iiiiiiiii.......,-,. _ •!_ i!: "i 0
'r: ............................... i" i" "!'"_ i
'____ :_ :_-_ :: _:._..._.._...:..._:.::..!7i. _: "_: : : :'IITI 'i i ..... : ....... ...... __ _: :_ :
............._j _- ij.i'"i_ i iTTT _'f;: ';:.... " :'-_"_'"_'"_'" _ " i (:i i I
uT'--_-:- '-: ................._ ....................:'-" " : -: -:- :-'- -t-- =-_- =--m_-_.-:..-... "r"_ --_ --r"-- --=-= ..-.:_..-:. - _.
.....::_._:::_ _.i--_-i._i _ ,_
f!-!:/! :/i:/ : _: iTi T 'v: " O
_Ciil]_,:_.,_.._..._..._..._..._. .]II]II]CiCCT:iii _.........:: ':.! i! • i _?-:.-:: T-::-::-
I].IZIIL i ?:: i i; : .: '_ :::iii _i iii: : " ...... ::::::
•i :_i:._ : : " .............
iii!ii!17ii!iiii17 ::_ '_: : _.i:.: ii :.












[-J "91JNO3 'NOI±N@I_ZSIG 3_NSS3_a
-SA3A_NS-A7 _OJ NOIZV_NglJNO3 710J_IV [-MV9
ON I M 31X
0°[ 8"0 9"0 h'O
_E 3wnola





0-:;i L:._/_:7_ L_.i::!i-_:::_.:Z:_:-.! - ! :_!:::i.:ii :i¸ _; -..
EEi::_::EUlE_. : "
[]
[] [] • i
_.i:..i_:_:._:i:._::i::i:::-. :::EI_;._
i-!;iI;-; [] [] _ E o
_;.....•
: _ F :- _ "
i.--..._.:................ I.IT_ .i:i:L..i::]i•ITl
......: :.............:.... . . : : . : ....
_"+: : .......... I
-:..-:- _ _ - .... ZiL..L:.i.:'..:.:I_i.L;;I_EL
..................................................................................... _..II




.: -: : ......... :
•i!?_;ii 7. -..............................
: ' "::':_":: i" i";"":"7!
"!'"F":'"
._..._..!..;.! !





....:...:...:...:.................._ ..i..L..:..::..:...::...: _ .L...: :
.... :.._.. : .......
.........................: - :_.:... _: ........... :......................
_iTi"!"':'i_ ,:_: :TT'. .
i_"!'-!i::! "
. .......:.., -:.........., ...................... |




s 9 3/NO 3/9 _£
-0
iUqS OlX







!, "i':. 7".": i
1:}::::-:::i :i :!::-i_:_:::
i::LI:::::::::i:::!:::;'
! : i ':'::"Ti i" I
, :.... : .!-..::..i,,-,. _
i :
I-.>..)-...i-i..i...i..=_ =. _
I : '"::"::'i '_ °















Q- O O ¢) @
O
@
.... D4 D .............
° I iii, ,












































SYM 6f G/C OH/C
(:!) 40 .015 .025



















I ,I.6 ! I I
-4 O 4 8 12 16
c_ ~ DEG
jt
FIGURE 34 VARIATION OF LIFT COEFFICIENT WITH




SYM _f G/C OH/C
® 0.0 -- --




































I I I J.__
8 12 16 20
c_ - DEG













I " I I I I I I I I I I I I
\,j ._
S_OI33A 11 I3073A 8g "B--VHd7V NI-MVO L_8 =1_i3
.i S13A_InS _313NI3073A _3SV7 - )kNVdH03 V!O_O3O-O33HHO07
ZE 3_nD13
I I I I I I I I I i ! I I I
NOI.LW[191- N03
I , II I I I I I I I I I I I
56'0.1.33A A.LIDO73A _L "fZ -VHct7V HI-EVO L_E .1_3














S_lOI33A ,U.IOO73A gg "Z -VHd7V HI-AVO L_8 -I_lB










I,, , I I I I I I I I I I I
S_!0133A AlIOO73A 8t, "¢;-VHd7V NI-MVO L.ZB 3'd3
Si3AWnS N313NIOO73A _3SV7 - ANVWN00 VIONO30-O33HMO07
A
('4
I I I I I I
04 3_n_13
5-VNOIZV_ngI_NOD
I I I I I I I I I I I I I
Id"
SNOIO3A ALI3073A 88 "OI-VHd7V HI-MVO L_8 -_13
S,L3ABnS B313NI3073A B3SV7 - ,LNVdN03 VIDBO30-O33HM007
©.
I ! ! I ! I. i I I I I ! I I I I
OL_
_ 69_






i I I I I I I I I I I I I I I I I .....
$_!0103A 1.110073A g8 "_ =VHd7V 8 "g=HO _1"8 "8"0 8E'.'I AI-AVO
SA3AWAS W313NIOO73A W3SV7 - ANVdN00 VIDWO3O-O33HHO07
UT_
©LOCKHEED-GEORGIA COMPANY - LASER VELOCIMETER SURVEYS
GAW-1W F'3_ Gm_. B4_ OH'_, _ ALPHA- 8. 00 VELOCITY VECTORS
k.rt



























LOCKHEEO-GEORQIA COMPANY - LASER VELOCIMETER SURVEYS
GA¥-1¥ F"3B _ B4B 11)I-I-"8._ ALF_HA.12.
l l l I I ! l # l
VELOCZTY VECTORS




















GAW-IW F-3B G-B. B25 OH-@. B
i' i " _ v i




I I I I I I I I I I I
CONFIGURATION B-4











I I I I I I
I I I I
#c;Z
I I I I I I




_3.I3NI3073A _3SV7 - ANVdN03 VIO8030-O33HM307 oot_





I I I I I I _ I l I I I I I I !
J ji
S,k3A_nS _I3.L3HI3073A _3SV7 - INVdHO0 V!g_IO3g-O33HMO07
Z_ 3_nglJ












I I I 1 I
IIE
OLE
I I I I ,, , I ,, I
S_lOL3:_A AJ.I30"BA
S,kBA_RS WBSV7 - ANVdN03 V lg_OBg-OBBH_307
0
8_ 3_n913
i '_ ..... _ i i i | i i i
_-3 NOIIV_JnOIJNO3
•_E
I I I I 1 ,, I I I I I , !
',.D
S6'O.L33A ,/J.IOO"BA B8 '_I-Vi-id7V _28 "8-HO gI_ "E,.O 8_'-,:1 A;-AVO
SA3AanS t_313HIOO73A _3SV7 - INVdNO3 ViO_O30-O33HHO07
., C_
LOCKHEED-GEORGIA COMPANY - LASER VELOCIMETER
GAW-lW F-4B G-g. _15 OH-_. _ ALPHA- 4. gg

























I I I I I I i i l ! I ! I ,
6_0133A LLI3073^ B6 "O -VHdTV B ]-HO GIg "-dVZ) @t-dV7:! I-AVO _] :1_1]
SA3^_llIS _d313HI:)O73A _135V7 - ANVdHO_ VIg_O3g-O33H_Ig07
0".
LOCKHEED-GEORGIA COMPANY - LASER VELOCIMETER SURVEYS
GAW-IWF-40 G-0.015 0H=0.0 ALRHA=II.00 VELOCITYVECTORS










I I ! !
FIGURE 51
j, ,
LOCKHEED-GEORGIA COMPANY - LASER VELOCIMETER SURVEYS
GAW-1W F-g S-27. _ G-. a23 S=. _28 ALPHA-lB. gg VELOCITY VECTORS






















I I , I I I , I I I I I I _ I
P -/
FIGURE 52
I I I I I !






- I I I I I, I I I I I , I II I ' I I
| [ ,,
SHO.L._:IA ,U.IOO"I3A 00 "_--VH=rIv 8_0 "_-HO E_ "_,-_ 0 "L_,'.S 0 °B-,.4 RI-RVO
SA_A_JrlS _J3l_k_IOO']3A _J3SV'I - ANVdI_O0 VIO_JO_O-O_3HMO07
S8E
4O




LOCKHEED-GEORGIA COMPANY - LASER VELOCIMETER SURVEYS
GAW-IW F-Z S-27. B S-. _23 _-. _28
I I I I I I'
ALPHA-24. la_ VELOCITY VECTORS















, q, i I t i ¢ i il I, I I I I I I ,I
FIGURE 54
oo LOCKHEED-GEORGIA COMPANY - LASER














, , , , ,,,



























_-3 N01LVNRgI4NOD 06I 161






SHO.L3"3A A.LI30"I3A BB "_'I-VHd'IV gI_ "B-HO SIB "l_-O S "Z_'-S E_"B,,,HO_'_B"B,,,,_gE-.:JAI-AVO
SA3ABnS W313NIOO73A B3SV7 - ANVdN03 VIOBO3O-O33HH307
L_ 3_ADI3
I l I I I I I I I
_-3 NOIlV_lll9I-INO3
I I I I 'I I
_J
6LI I g8111_ "
08I 8LI I8I
I iI l l I =
0 •
SA3A_InS _3131NI.OO73A ;_3SV7 - /NV_IIN03 VIO_O3O-O33H>I307
LOCKHEED-GEORGIA COMPANY - LASER VELOCIMETER SURVEYS
GAW-1W F-4B G-. B15 OH-. B25 S,,,,42 G-. la25 OH-. _15 ALPHA- 8. BB VELOCITY VECTORS
_:' ' |" ":'_ : I ' i ' i i I I' ' I I I I I ! ! ! ! I
0
471










: ,,i l .... I I , , l, I i ; l, i I _ I ,| | I i
FIGURE 58
65 3_n913
I I I | | I I | I ] | _:




, II , . I I
Z-4NOILV ngI4NO3
I I I I, I l I ,, I ,, I I, ,. I i .I
SMOL2"aA ALI:_"I_^ _ "i_I-,VHdlV SI_ "-HO t::l_ "-O Z_',,S _;Z_ ",,,I-IO t:li_ ",-'9 _],,-::i ii-gYS
SA3ANnS NBLBNIOO73A NBSV7 - ANVclINOO VIONOBO-OBBH)_O07
-,...j
LOCKHEED-GEORGIA COMPANY - LASER
GAW-IW 1:'-48 G-. 815 OH-. 1_25 S-42 G-. 815 OH-. 815


























._. l i i I I l I .... L I I I I I I
FIGURE 60

)1. Report No. I 2. Government Accession No.
NASA CR-166018 I
4. Title and Subtitle
EXPERIMENTAL STUDIES OF THE SEPARATING CONFLUENT
BOUNDARY LAYER - VOLUME II, EXPERIMENTAL DATA
7. Author(s)
J. A. Braden, R. R. Whipkey, G. S. Jones
3. Recipient's Catalog No,
Report Date
March 1983
6. Performing Organization Code
Performing Organization Report No.
LG82ERO184
and D.
9. Performing Organization Name and Address
Lockheed-Georgia Co.
86 South Cobb Drive
Marietta, GA 30063
2. S_nsoring Agency Name and Addr_s
National Aeronautics and
Washington, D.C. 20546
E. L i l l ey 10. Work Unit No.
11. Contract or Grant No.
NASI-16028
13. Type of Report and Period Covered
Contractor Report
Space Admi n i strat ion 14. Sponsoring Agency Code
15. _pplementary Notes
Langley Technical Monitor: Harry L. Morgan, 3r.
Supplement to NASA CR-166018 is available on request.
Final Report
16. Abstract
Test descriptions and results are documented from an experimental low-speed study
of the separating confluent boundary-layer on a NASA GAW-I (General Aviation)
high-lift airfoil. The airfoil was tested in a variety of high-lift configurations
comprised of leading-edge slat and trailing-edge flap combinations. The primary
test instrumentation was a two-dimensional laser-velocimeter (LV) system operating
in a "back-scatter" mode. Surface-pressures and corresponding LV-derived boundary-
layer profiles are given in terms of velocity components, turbulence intensities
and Reynolds shear stresses as characterizing confluent boundary-layer behavior up
to and beyond stall. Comparisons are given between LV-derived profiles and associated
boundary-layer parameters and those obtained from more conventional instrumentation
such as pitot-static traverses, Preston-tube measurements and hot-wire surveys. The
complete data set are presented in two separate volumes. Volume I (NASA CR 3655)
presents a descriptive summary of the experimental set-up along with limited test
results. Pertinent comparisons of the results are made where possible with those
from other sources. The present document and its supplement contain the bulk of
the experimental measurements in both tabulated and plotted forms.
17. Key Words (Suggested by Author(s))
Boundary Layers
Multi'_Element Airfoils
Lase r-Veloci met ry
19. Security Oassif. (of this report)
Unclass ifled







.-*.o_ For sale by the Nahonal Technical Information Service, Sprin_fie!d Vi_£=m_a22161

Appendixes A, B, C, D, and E which contain the LV-derived boundary-
layer and wake data for approximately 30,000 combinations of airfoil
geometric locations and configurations in the form of velocity vectors,
turbulence intensities and Reynolds shear stresses are included in amicrofilm
"Supplement to NASA CR-166018."
Copies of this "Supplement to NASA CR-166018" will be furnished
upon request. Request for the supplement should be addressed to:
NASA Scientific and Technical Information Facility
P. O. Box 8757
Baltimore/Washington International Airport, MD 21240
Cut here
Date
Please send a microfilm copy of "Supplement to _ASA CR-166018."
Name of organization
Street number
City and state Zip code
Attention:
Name
Title
75

